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(54) COMPRESSION METHOD AND EXPANSION METHOD FOR PLAYING INFORMATION 

(57)Abstract: 

PURPOSE: To compress playing information in order to 
reduce the data amount of playing information which 
specifies the interval of sound constituting musical tone 
and the sounding time by deleting a repeated part so as ' 
not to overlap the repetition part when the existence of 
a repetition is detected. 

CONSTITUTION: SMFs of many musics are stored in a * fJL .J t 

memory. An SMF1 equivalent to one music specified by , 
a control system is separated every channel by an MIDI :M ~ K ^v - - * , 

CH separation block 2. A block 3 detects a \*~*f* 1 

(&utri;t+event) block repeat and when there exists a ] td^<M 
repetition in the playing information pattern, the block 3 ' ^ 

detects the repetition. A block 4 performs an R(repeat) 
coding processing, deletes the repeated part detected 
by the block 3 so as not to overlap the repetition part 
and adds necessary signals. A merge processing block 5 
merges the signals to which multi-channel R coding 
processings are performed into an original SMF format 
Thus, &utri;t is in integrated into one body and a 
compressed file 6 is produced. 
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y7b, 

*—^<nmvm^&±z%%%^-tmwib, mmm-r 

5 »*Wai£*fi*ifco 

9tiis*ij»f"r5 y 7\^xm r> m t & & 5 t ^M^tut 
flfria*ij»f a * ^ ^ 7k xm M l a* *> & t *u»r £ n/c 30 

S(ri5*ij»f 5 ^ x 3/ ^ xm *) m t a* *> 5 1 *j»f * n/c 

tHR-t" 5 * t- 3/ ^ <fc o Tff » $ titc s < y* — >-<om K) M 

L&m&^mm&tttin't&^T y7b §\ 

[W**g3] t&fEWW^^^7"^r^mlfS^*tS$RcO 40 
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•rzmtmmtfkxT*/ 7 b , 

striBiS«t«e«i a * x ^ xm o s l ^ * s t *j»f $ 

fiLlHl*Sr*'t-WaSr^tAD+a^7 L 

#*aflE**te 0 

[if** 5] iS^SrWfiKi-aflFOiFet**^™** 
3e-r5»*«aSrSWT, *»IE»*fl!faS:S¥fiWpm*lt 

o^<— hSfc^fij-r^^T 1 ^^^, 

ffirffi^T^/VA^omiBtBS-rsx— h#-§-i^^i:mrfS 
77^ ^B OSfjfS^ ^O^A $ttfcEa<OX- h t 

5^hfWIHSLfc6, StjfStf At^7>T7 7 4 t^l 
«co}f ASr^T 5 ^t" y ~7b 
W#«affi«*ffi« 

£-r^^#ita^§itx. flfiEiaswasrSf^rawi 

hSi-^f'J-r^^7"i/^ 0 i:, 

^» i (cfltfE7r-f/UA(0*«!3(?5X— hm-£r%nfc-t& 
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MP (n) SrJfAU W-ftfjE^-f >^ ^StJfE^ T ^ 
TAG (n) SrffiAU fflffiS* n £r 1 o-Y >^ ]) * v 

£>^» i t?^$tt5^— h<05tlB^&5^**S:¥iJ»fi" 
6 *V > ^ ffi B % 2 *ij »f * T y -7 1 , 

IC^^WJUMP (n) £ffAU ^(-mllS 
^V^SritfJE^x-YA-CCD^: i X*7F&tbZ>s<—h(0 

TAG (n) SrffAU flfria^»n Sri 0>f y > ^ 

Stjfs^ v^ftrE^x-f /ucoffiis i r-^Sixs^— 

» i icftjis^r-fV^At^cD^:— h#^£ria^-t- 

f U W^flufS^r^^Ai^^c^y^ h^/^< 

T\ MrlS^— h#-9-flt»^^s/^°W». mJE#:^— h# 

51 L Sr 5 (cff A $ *x/c v> > 7^ - ^ ^ 

* ^t* & o x u^K^fi- $ nfc t <D %^&j±mmm^ $r 
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DUfffiSMF (7^y^-KMIDI77^/W t 

i/^^T^-ey^ic^^tb/cO, e^$n/c<9^- 
£ D H^MI D im^tet£*co^V;*^oEtffig£ 
ff^E^^tLfc^-^ S:Bt*ttli-*S;o5t; ^^-^3^Bf- 

20 ti^o 

[0 0 0 3] roaft^^^tt*^*^^^*, SR 
ttM I D I m^rh Lt^r-y 3 if — O^ 
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^ M I D lff*§rffl^*:*g\ CD, LD§^bS4 
&&^h,' I S DNOJ: 5*iBJix> ? ^/l>leIil6S^fflv^/ < c 

?&<DI£$fefr#:£>bfrX\s^Z> 0 

[0007] ^m&m *) 5i Los«t*^ t nt>ti% x 

v\ t r %iSM I D I 5 4»#19«T'ttNFPfl« 

Jh ic £ #c * (D 4 v h <D Sr ^ <0 £ £ <DMx~$l 
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SrfttHU wttSrfiiJUfe-rsti tic. ??£B#fcjE^tS$R 



[ooio] -T/i:t>*>*«Mtc:±ixfi, *^£^/&iT-<5 

m^m^m v 51 ^^^^^mwr^r^^Ty^t , 

rftTlBf ij#rf a * r- 2/ ^°(- T & 9 31 L ^ J5 t $ij ^ ^x/ c 

iE*iwf-r5 ^ ^ y y\^xm r> m l ^ *> 5 1 ^j»f * nitt 

*5iSLco^— ^^fi«L*V^«t 5fiUBfei-S^^s/ 

ftfSfc-t" ^> ^ t- ^ J: o TfHS $ ttfc^ ^ — >co^ 9 51 
[0 0 11] m^SrfflPAg-rsW 

^f^(omit<o^^-^^~n<Dmm^n^^^x^ 2 
t m $ nfc ^ < ^ - > co^- 9 ii l mm % m % mw -t 

-So 

[0012] Sbi:*«sciiia, sK^Srffiric-i-^W 
^^f^ t «^B#BB S:IS*-t-5 iSi*ffi$R ^ flff IBiS 
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^rHVuASrfl^+s*^:^, ttjis^r-r^A<D5fe 

^Jt»Srff^\ Sl^KHSg-rs^— h#^tii^Lfc 20 

[0013] SfeJJi*38WJcj:*Ltf, 
#W«S:j5f3e«PW#ffiO^<- h WASH'S -^s^ 

cd^Wn— hi; ^. hSr^-f-S^^iy^fc. M i i-i 

ffiiE^* i ^itjE^- h y ^ hiz-fozfr&fr&mm 

^^^SfcSffiilC^^--^ JUMP (n) 
(n) SrjfAU SfIfE^SS:n*lo>f y^vhi-a 40 

t*5t§a, BftiE^T^/wc(^B(riE^T>r/uA^WE 

h y ^ h tdfltriE^3» i SrttJnU HSE/K-O-^Srffiia^ 
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[0 0 14] ift#Wffl<G>iBR«3ig 
L»#«rHUBfcU »9igL«#&l5£^5;fc*fc#AS 

^^Uf^n-KS nfcftfrEHI^^f $g 77^ yi-tco^ 

fftE^-V^^ — ^^tti^nfcii: 3fef-SStU 
SixfeatJE^^OU^ut^ -^cOmJE^^y cot Ki/^ 
Srfg^LTftlE^ y ^t^f- ^og^ffi L*J^3^fx 

[0 0 15] 

^"-JrWffli: LTCOM I D I tS^^ffi^ LT^r- v- 3 V 
MS:*"M^S;^d s/^ig-c&So 'El 3 i^^7"— v- 3 
*9 ^Su (cJEffi L T fc 5 t - ^ <DMJj Sr^lfS /*« 7 r 

-TS^O^iJISftt, ii(S0i» (^^ M7 — ^) ^ I SDN 
#3B«6*Sr«ttli-5^i:{cj: o?TPe El 2 , El 3 

»-^y H«ieo(g:i^T-4B*(Op<*y izwmzti 
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«*^i£«-r s r. t a*x# 5 0 

[0 0 16] Hi 4 ttlo<^ft<OS3£1f$R&IE^LfcSM 
F Srffi&g LXffi£§:7 7 4 ^Srf^jft-fa ^WO^fWfcfcS: 

Lfc^SJ»Stt:<k f9*^*tbfc 1 WSMF 1 ^ M I 
DI CH #«IXn s/^ 2CLX^>' 

^^t5ft^S(c^T^^Sttffbti5 0 Xn io 
y ^ 3 fii (At + event) y ^ y tf — h $r^ffi 

i-5t><z>xa>ao asii-rssi^Wfflro^^ — 

aSrff5t^T% Xn y? 3r-«ta$*xfcK«ffi»fwO 
5MlW^ii^o &0-v— v^HXn j/^ 5 tt0^-r 

a-#<e> r w^t*aaoff ton^m-s-STTc^ smf® 

[0 0 17] 12 5 ttSMF{diSffiiE^e>i»!9 3SLSB^ 

-TEIX-feSo 12 5* "EVENT" (IMIDIffl^ 

"R" tt "H-h («l!9iSL) " Sr^LXl^ 
So Bl6ttEI5fC^b^»*B "T" Xtt "R" <7>:7^- 
■^;y h£r*LXV^ 0 rtf^— ^&12^coi 5 8 tfy 

n <7>#]xf3^ 2 ^j-gp k%% 'Mfii&m— <Ds<? — > t £ o 

[00 18] 1 (D-yv—?-^— FClot« 

!«©Si*tS«/E»i^ffi<z)» i H*6W-o^xKWi-5 0 

^(O^U— 1312 4 X^LfcXcr 3 ty*v >y? 4 fct@ 
S-T6o ^xy^S l icx^^>^yu*ffiX*5tgS^e>A 
tt'SEU ^7j/7 4 S2t*At (e) OStfX&SZ 
At (e) km^n^^^b&^-f&me&Jtri^tlO 
l^^vty-fXt^o ^T5/7 e S3T1iAt (e) Sr 
gg^-iA^, ^75'7 4 S4TUAt (e) fcCM >^ U ^ 40 
> h U 7T^'S5T11IAt (e) ^1 9 2 0jg 

ttfi^fr%nm~tz>o 9 2 ott4^?9Fi 

IB&fct) (T i c k s) £fc?r4 8 0 tU l 

4 4 lB#tf>fi £ ("T ftfe^tt^lE-S-dS 4 / 

4) t Lfc»-&o i/hBiiOftSt«St5o 4*3Ti c 

s 5 ttia^-w$Rxfcs smf %ffi7zmmmiL(Ds<- b 

Xs sxi/hgn^Sigi-SSx^BBf-^xs/^s 6Srlfe 
*PiSL|!lfirL % -f'Oh-^;yX (EVENT MAP) 50 
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i SrffrS-rao >f ■'O h^j/X i b^(D^f^<> b 

h-f-So l«»Tt5^7^7*S8TAt(OM 
^fe 1 9 2 0 Sr«C, JfcO^xs/XS 9X1^^® (i 
- 1) h^i/X ( i - 1) aft^/J^lfi i <D 

— ifcLfcv^i: ^te^T-yXs l i x i £ io>f y y 

^»?>^SrBiJ|»U !it-h>f^h (Repeat 
Event) ^Mt5 0 y *f— h-T-<V h^|g]5iC 

&o 126 X (ID1, ID0) = (0, 0) RTF (ID 
1, IDO) = (0, 1) 0»-&dST, (ID1, ID 
0) = (1, 0) RZfi (I D 1, I DO) = (1, 1) 

tt^^/i^ffiXfrVV ^-^^Wiy If— h^-f h 
OiEmJcO-f ^O- McSo*^x*>££;*'l£o I2 6co-At 
s A t-start, -Ate fi-v>f A 

t - e n d a?SftXfc 5 , -A t s A t e te^-f 

lom y tf— h«ttl[H]»Srtf»U I2 6^«(^yt*— 
h>f^Oh*<^y tf— MUSftt LXfiSiEi-So ^-7^:7° 

1 1 <D'&W$^y- 1 2 I^X e £r 0 t 1X^7^7' 

s 6^fr< 0 /^^b\ ^7$/7 0 si3t1j:^r-^^o^ 
X>T^> h^y^sfPritStb/c^^Sr^JBf YES 

[0 0 19] 12 lCO^n— (c±oXia7 0»i5!({C^StL 

9 5SLi:LX. ^2 /hfflSim3/hfflSd3«lttJSixSo 12 1 
2^— hW±ii^Lfc^#, -fftte-b^^O-h-^s/^o 

[0020] $e>ic: % hpi^o— iSc^WM^^ffifS 
^ORMI^SjEllSrKfj-S <t 5(-LxtJ:^o 

^SSilftt) igLSB^XfcScotc. &m—s<# — ^kmtfo& 
tLXL*5rtSrKihX#. Lt«9 51 L ifSK 

l§liS^>Jt»(Offiic, PI— y<— bftX*pJrJ£<D^mfcm*9M 
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hi 1 x^Ltz&mtmm(o&m^x^mmiLT*mm~tz> 

[0 0 2 1 ] El(^Lfc«lHlf£0ytt, 
8xfco^T» 2 H*&#iJ i: Jg 3 HJfiMT'KMi-So El 2 

m^vtcmx'hZo Bi2 3i^-r, m2&sn^m 

£\ r^S^fe (tl+t2+t3+t4) (D&fmtctf 

m ic j; o x ntkiiLW & ssst s «t 5 * is 

[0 0 2 2] nt]ft<D<&MVg 6 1 -9 1 6 9 7 ^«*X? 

D. S. (^/Hr — —a) |:J;otj|oi:S^t5 
[0 0 2 3] Ufc^oT**WC0»*W«£E«S^ffi^» 
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[0 0 2 4] El 3ttv ? ^>':7 0 -^ — ^ kfJftDffifgi&Tjk 
2 HlfeWttTcO 7 T A CDftil t-JBIS^ & V ^7 T 4 As B 

atftsot, ^-rm2mmmK^^xmm^, 

(ill 4 id] l 5 h ^i±i i: i^(7)fti^^t 

e-c&So m i 4 i ^c^^iiic^-r ± 5*- 

20 [0 0 2 5] il 5 teEI 1 4 <^TSB(^£*L*:<fc 5 *Si 

una 1 5 ^Jr^f^-ri 9 c^ti^o ::r*I(7) 
*mw<Dmm^mf£ffijjm<vm 2 ± 9 

n W y p< ^ h 1,7 T^f ^BlCjoV^T, 

— ^ J (n) .SrffiAL7r>T^A(7?i!fc(cttia."r5^— h 

IClot^^T (n) SrlfA-r^o 
[0 0 2 6] l/^l/ntt^^^?-^ JR^^T© 

40 mmxi, 2, 3-t>fy^y^yht5 0 IU16COT 

$axTV^5o ^T>f^A4:7r^/UB&3tp 
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60 

[0 0 2 7] [HI 7RV*mi 8tt_hffi®2|6Jfefi?iJSrffll^ 

C90iJ£^U SI 1 8 tiEE^SflcO^T-f BtEi7 10 

[0 0 2 8] *:tM I D I fg ^-ISfg^r^^t LTO 
SMF t SMF »lT±!Eyt>7>-^, ^ 

t'^fcO-Y^^ h fcESMWIRA t 5r^oT^50-C\ M 
ETA (^^) -r^O-HS, MIDU^yhtW 

/c, META^^Flt :tl^^07- -try 

<^«^tt*u^^ h<£>$teSBT-*>5 t 5 iSsS'J^ (P 

ART ID) ^o/c^ ^-Y-<> h^^it^I^:^ 
5 0 

[0 0 2 9] #cl;i»<— KO^^ov^TKIBi"5o 09 x. 

tiMETA>f^yh^bfe5, SMF ^<£>— ilCOM I D 30 
M^^MlTfe^o :©META>f^y h £\ MET 
A (PART, x) tB&IB-T^o 

META (PART, x) —A t : MET A I D : P 
ART I D : PARTNO x b*t2>a Jfc(SW*:tf> 
MIDI -Y^O- hCON o t e on (fT®) tt, N 
o t e on — > A t : M I D I Note on I 
D : M I D I ^-Y^A- : : ^* 

SMFOffi^flH 1 9 {d^i* J; 9 [C^oTV^o 
[0030] META (PART, x) (DffA{&g#> 

2 Oi^-t-i 5**»Srt>i:^SMFS:fPfi8;i-5»^ 

{f^Jc^te. "A, B, C, D, E" ttlWOM I D I 

=* tf— ' ^ h-^c^^feT- "A B C D A B 
C E v iiofcM I D 1 ft*Wa?'JSrSMFfci|x^-5 

" S§S8±0^i9 5SL!E'§-t, META (PART, 
x) ^A^coif^^f^5 - iric±oT\ m2l\z^ 
<t 9*SMFSr^fiEi-5^i:^pl|gT-fc5o 
[0031] &5^ttffrS#aqa±<z>J: 5*. m&^Ji(I 50 
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^<H»L*v^«osMF«rf^j«-t-5»&, ftQ ig 

fcffla"Cl'hgiS=l/<— hir4SJ;5^. META (PA 
RT, x) £rffiA-t-£ S MF ^/hfiS^^Mx 
iimSMF7i-^7 FtC^^iXTl^o ME 
TA (time signature) ^<D\$%k&^ S 

MF^foBiE^a-rrtjciioT, iBWcjpart^-c* 

£0 lWffl^JKitLtf, META (PART, x) 
AStLfcfcSMFttB|2 2fc^i-J:5{-*5o <t'^£><£> 

fc, META (PART, x) tt, «fct|<£>fc«>fc*f A <* 

[0 0 3 2] 2fc^*«MO«*«f«Ejffi*}£<^JR3|61ft 
Wcov^-c!£f!i-£o ttliEo^-flMlc i^META (PA 
RT, x) ffiA^/cSMF5:SMF AtU SM 
F ASrJEffiLfcmffi^r^^SrSMF Cti-S 0 

*3, wCOjE^^T-f /USMF 7^^-KMID 
Ltj3<. 

[0 0 3 3] ^iC^<o^^^SrtroX^o< 0 (a) 
PART LIST (/^M7h) : h#-i§-eO#I 

(b) f p C {7T<< frtf-ils*) JEffi^r^/l'SM 
F C CO F*j gOffitOffifi Sr^ £> 0 
[0 0 3 4] ^^"^jWmMETA>f^ 

META (J UMP, Ch, y) 
META (TAG, Ch, z) 

[0035] dax^sr— ait ltje^^t-T/i-smf 

META (JUMP, Ch, y) -*A t : ME T A I 
D: JUMP ID:MIDIft>^ Ch : ^ 

JV y 

META (TAG, Ch, z) -At : M E T A I 
D : TAG ID :MIDIf t >^JV C h : Ix^yu 
z 

[0 0 3 6] fcfc, y^>7>-^ <b ^ ^O-^n^^^ 

[0 0 3 7] ::t\ MIDIf t^H^O^TKW 
i"5o MIDI T'tt, 1S»CO*ag^plB#^ig^StbTV> 
StSftSre^lT'tS J: ?f-, Ml D I W-<> hic^t 
T. MIDIf^>T^ (Ch) ^fi-^D^^tT^^o 

^fi, t-ry fcBfl-f Hach = 1, -<—^fic 
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£ 0 *«»^tt, %il<Dmit&fTOhs SMF±t?tt, & 
3EL-C^5fc»46 0 if LO^ttU-^TteSMF A4> 

^f^y^KOv/t^-^ i: ^^ S «J5'JT#5 J; 5 
H:m i D I f t >*^Jfto©T'J)5 0 

*W«B«-ettBftW^>fBll&COfe«)fC, SMF AttL&—<D 

[0 0 3 8] 3 ^ffiW^/E^^lHI^o^r 7D- 

hSr*i"B18Xt>*|g|9*fflu^TMMi-So fflfit^ 

lZ.7jk~j-£ o {C N SMF A<p<Dm— h §rJ*tiJ U M 
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< HO CM I D I bfflM-tefc 0 f#&^fctf>, MID 
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2 2 i (C17 7^^A(0iS]O/<- h#-^Sr^^ 
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3§2 0 — £B;/}U l^^VJtft« 2 0 tt 2 o w A* l/^/v 
£riti&U -tt5ti/^^y^2 2^lo^>'^ 

y * > b £^z>m%-&mjj~tz> 1 1 *>fc^— h 2 4 ^ 

#> «iR*2 8^S.5 0 IRg2 8tt^^7K^> 
^1)2 6^^^>>^^-<^|C^J-JCc;L/c^^£^T KI/^ 
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[0 0 4 6] ro±.5^Lt, y^U^rt^loos 
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[Ell 1] **M(OiSl#Wfflf*3fi^rSfe&|ia ( -r5|f^ 
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